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SNOWMOBILE 




Fiftld of the Invention 

The present invention concerns the overall design and constructs of a snowmobile. 
More particularly, the present invention concerns a design tor a snowmobile where, among 
other features, the steering control position, the seating position, and the position of the 
footrests are arranged in relation to one another so that the rider's center of gravity is closer 
to the center of gravity of the vehicle than on a conventional snowmobile. Moreover, the 
design for the snowmobile of the present invention improves the rider's control over the 



vehicle. 



Background of the Invention 

Conventional snowmobiles share a common construction: they combine features and 
elements so that the rider sits in a generally upright position in a location toward the rear of 
the vehicle When seated in this fashion, the rider sits a considerable distance behmd the 
center of gravity of the vehicle (i.e. the center of gravity of the combination of the veh.cle and 
the rider), which is located at or in proximity to the axis of the forward-most axle of the drrve 

tr3Ck ' When a snowmobile encounters a bump as it travels over the ground, the vehicle 
naturally tends to pivo, about its center o. gravity. Accordingly, the further the rider ,s 
positioned from the center of gravity of the vehicle, the more strong* the rider will fee, each 
bump as he passes over it. This occurs because the vehicle acts as a lever tha, amphfes he 
magnitude of the forces transferred from bumps on the ground to the rider. In the case of he 
conventional snowmobile, because the rider is positioned toward the rear of the veh,c.e. the 
rider is acutely aware of this phenomenon. 

Accordingly, while the positioning of the rider on the conventional snowmob.le ,s 
entirely adequate for en)oying the sport of snowmobiling, a need has arisen for a snowmobrfe 
where the rider's position is improved to minimize the effect of the vehicle's movement on the 
rider as it passes over uneven terrain. 

Summary of the Invention 

The present invention improves upon the conventional design by repo S1 t,on,ng the 
rider on the vehicle and redesigning the layout of the vehicle to minimize the effect of the 
vehicle's movement on the rider as they pass over uneven terrain. 

As would be understood by a person skilled in the art. a snowmobile has a center of 
gravity without the rider, and may have a different center o, gravity with the rider. In the 
context of the present application it should be understood tha. the expression center of 
gravity of a snowmobile" refers the center of gravity of a snowmobile with the rider, unless the 
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35 cm - u- «f tho nrp<;pnt invention, a snowmobile is 

one ski is disposed on ,he frame. A sea. J of , he seat The 



1 ln one aspec.' .he snowmobile has a center o, gravity positioned so that a line passing 

.^r^ojg^otthe— ^-^^rrr 

w™ it and 90° Most preferably, the angle is about 67 . 
th e angle is between about 62 and . M P d ^ ^ ^ ^ 

,n another aspect, the snowmobile has a en^r o 9 Jy P 

and 60° Most preferably, the angle is about 65°. 

, , alher aspec. the snowmobile has a center of gravity positioned so that a line 

„«rrr r—rrr. 

oK^.,t^and64° Most preferably, the angle is about 59°. 
between about 54 and 64 . Mo p positioned so that a line 

Ire preferably, that angle is between about 46 and 75°. Stii, more preferably, the angle 
. , lt cc and 70 o Most preferably, the angle is about 57°. 

sea. on either s,de thereof, surtab e < P ^ ^ define . 

d evice defines . steer^g p- , ^ - - and „ steering positio n forms 

i- * co onri R7° and anqle 7 is between about 30 and 4i . wo* 
97°, angle Pis between about 52 and 67, and ang y 

pref erab.y, angle a is about 83°. angle p is about 64°, and ang.e Y « about . 



with . frame ana a sea. ^^Z^^ " — — " 
disposed on the frame forward of the seat R g ^ seat 

sea , on either side thereof, suitabie tor p,- ■« ^ ^ ^ 
defines a sea, position, the 'J, pos L and the steering position 

define a footres, position. A l.ne p sang fl ^ ^ ^ ^ a , ine 

«orms angle a with a tine passrng throu s ^ ^ f ^ ^ „ ne 

passing trough the footres. pos,.,on and t e s e ^ ^ ^ ^ 

passing through the footres, pos„,on - ^ ^ , he 

— p t :: d r r j * - * - * -* - 

steering position and the sear pu 

relationship o a P 2 Y- , a snowr „obile is provided 

wording to s,i,l further ~ of the presen ^ ^ ^ ^ ^ 

that has a frame and a sea. disposed on . e J*- ^ ^ below the 

disposed on .he frame forward o, the sea, J rider's fee, .hereon. The seat 

seat on either side thereof, sui,ab,e for plac « n o *e ^ ^ ^ 

defines a seat position, the steering devroe e nes a J£ ^ ^ ^ 
define a ,oo,res, position. A line ^T^J^ the ,oo,res, position. A iine 
form s angie a wi,h a tine passing hrough he sea, ^ ^ p ^ ^ ^ 

angle a== 2.5y. t dis posed on the frame. A 

A snowmobile is aiso provided with a .ram a nd ^^^^^ 
s,eenng device is disposed on ,he frame fo^ he sea ^ ^ 

preferably, , he angie is abou, 33° from vert,cal. 



1 According to M further teachings o« the present invention, a snowmobiie is provided 
According to rjder (he sea( def , ning a 

wit h a trame and a sea, disposed ^ ^™ ^ s t eer jng shaft is disposed on the frame 

steering handleb ar space does not intersect with the r.der space. 

hand '~; o tTtX of the present invention, a snowmohiie is provided 
A o ng ^ . nn thG frame sui table for a rider, a steering device d.sposed 

MoTe P re«era b ,y, the angie is .etween ahout to and ZT. Most pre,era b ,y, - angie ,s a b ou, 

'■'"•r::rr:":, — .—. - ■ — - ■ - 
"r^rrrr.,,..— -»■,— ,--r". 

-"rr,: .. ».«. - - *~> ■ — j; 



3 nd ,0. More pre.erabl, - angle is between — - and - — 
the angle is between about 0 and -5, Most preterably, the angle - about -5 . 

furth et z:^, - — - - — descrip,ion wwch ,s to be used ,n 

FIG. 3 is differences therebetween; 

teacCtle presen:— n , .owing ,e rad ius o, .ave, o, , h e steeHng d ev,ee thr o Ugh 
a,Ul ' ra ^°Ira2 view Ulustrationo, the positioning ot the rider on the snow.obUe o, the 

•„ * toH in FIG 5 showing the distances between various points, 

and,he ;::ii:ir;^ 

presence!, showingthe angle .orrned between a line be^een the center o, grav lty o, 
h0 ' iZm ™ ,1 is a side view illustration o, the position ot the hder on the snowmobiie o, .he 

========:^======== 



position; 



1 pig 12 is a side view i,.us.ra,ion o, .he position of the rider on ,he snowmobile o, the 
nosition of the sideboard and horizontal; 

position ^ j|iustrafon of posjt|on o( (he rider op me snowmoblle 0 , h 

pr esen, invention, showing .he angle .onned between a iine through the sea, position and the 

T 14 is a side view iilustration of the position o, the rider on the snowmob„e o, the 

present invention, showing the angle of the steering shaft over the engine; 

present ^ ^ ^ ^ ^ ^ ^ Q „ ^ snowmoblle of lhe 

presen, invention, showing the zones o t varianoe o, the seating and steering positions; 

RQ. 16 is a side view illustration of the position o, the nder on the snowmobiie o. the 
present invention, showing the oalculations of o*. and c^; 

FIG. 17 is a side view illustration o, the position of the rider on the snowmobile of the 
present invention, showing the calculations of |W and (J m „; 

PIG 18 ,s a side view illustration of the position of the rider on the snowr„ob„e of the 
present invention, showing the calculations of ^„ and w : and 

FIG. 19 illustrates several views of a standard rider. 

'^SSS^^ various embodiments o, the presen, = 
reference wilfbe made to various elements, ,he cons.ruCion o, which ,s readily known to 
T in the an Accordingly, an exhaustive description of each and every component 

a^ip,:: - — . — , or an , - , e 

presentirwentio, ^ ^ sQ|d by 

h H. r the trademark SKI-DOO, model MXZ, model year 1998), wh,oh has 
o hT eHoe Conventional snowmobiie 10 includes a body 12 «,e. the exterior uppe 

—2 ^::;:n::::: r r:r: r.ti. 

protect i and to provide a externa, she,, tha, can be decorated so ,ha, ,he snowmob e , 
a r t lnv P^alg. Typicaily the fairings 22 comprise a hood and a bottom pad (ne„ e 
I^^»1^*^'"«» F *~>- Aw,ndshie,d24maybeconnected,o 



^^^^ZTT^^o to the fairings a, A 
A se a, - — ^ - i::; roard of rider as ana behind the 

d evioe 32 a, the steenng position ,36. Moreover ^ ^ ^ ^ 

his torso 42 is above sea, position 30. When a ^ ^ ^ ^ 

when rider 26 is in the driving pos.tton.) center q{ 

gravity of the snowmobile 44 (,e. the center g y foroard . most of drive 

center of gravity C the snowmobile 44 - ocated n o ne , ^ ^ ^ 

tracK 20. (While the fo^ard-most axle o, dr,ve <r cK ^ „ gravlty 

of ,he vehicle 44.) in addition, footrests 34 are "^J^Z. snowmobile 10. 
th eride,s,eet4 6 areinaco mf or,ab ; epos, t , : n^ 

For conventional snowmobile 0 he po *o ^ 

the rear of the vehicle. As shown in i-iva. , ds 

50 are ioca.ed. The placement* *~ 28 ^ , he p , acement of steering 

sli gh.iy beiow the rider's Knees 48. ™ ^ ^ ^ 26 sits inclin ed siightiy 

position 36 behind foot position 38, creates 

forward, as indicated by the 10= angle shown on FIG. 1 ^ ^ 

considerably the handling and ride of the veh.cle. 



1 FIG. 2 illustrates snowmobile 110. which is made according to the teachings of the 

are positioned at the Iron, o, frame 114 so that snowmobile 110 may be *™°* <™ *° 
snow Skis 116 are connected to frame 114 through a suspension system 118 attached to 
frame 114 a, its forward end. An engine (no, shown) is also disposed a, the forward 
snowmobile 110 and is covered by fairings 122 ,ha, pro.ec, ,he engine and prov,de 
snowmobile 110 w„h an aes,he,ica,.y pleasing appearance. A windshield 124 may extend 
u P wardlyfromfairings122,oac,asawindscreen,ornder126. 

A drive ,rack 120. which is o P era,ively conneCed to the eng.ne, ,s pos„,oned below 
frame 1 14 Drive track 120 is a continuous belt <ha, runs around a number o, axles includ.ng 
forward-mos, arte ,ha, is obscured by fairings 122 in FIG. 2. The forward-mos, axle of 
snowmobile 110 is a, or near the cen.er o, gravUy 144 o, snowmobile 110 w„h ,he nder^ as 
would be unders,ood by ,hose skilled in the art. Further de,a„s in tt» respec, are proved 

When rider 126 is on snowmobile 110, the rider will be posifoned on sea, 128 so that 
he occupies sea. position 130. Sea, position 130 is ,he poin, a, which the weigh, of ,he r,der 
,26 is exerted on ,he sea, 128. This poin, may ve^ from rider ,o nder, ^ =N" 
heigh, and weigh, from one rider ,o ano,he, In cases C d*ficu,«y, „ may be detem ned y 
,akmg a 50-percen,ile Uni,ed S,a,es human male, placing him on ,he snowmobile ,n he 
posi, on shown in ,he Figures (,, ,ha, approxima,ing ,he pos„ion of a rider a ,ew s cond 

should ftrough his hip. The imerseCion of ,ha, line wi,h ,he sea, may be cons.dered ,o be he 
a posi,ion 130. „ wil, also be understood that seat 128 will be covered with an amou 

sea, When ,he rider 126 si.s upon ,he sea, 128, is weigh, wil, cause the foam , com r s 
and he will sink in,o ,he sea, 128. The sealing position 130 is determined after th,s 

COmP r:"3 2 ^ positioned at the fcard end o, snowmobile 110 and above 
the engine so tha, steering position 136 is forward o, and above the center o, gravity ^ 44 o 
snowmobile 110. As is ,he case wi.h ,he sea,ing posi,ion 130, ,he s.eenng 
va^ depending on the size and shape o, the hands of ft. rider 126. In cases o, d«,cu.^ he 
Lering posiU n 136 may be de.ermined by placing the hand o, the same 5C-percen„e r,de 
escribed above, placing i, on ,he s.eering de,ce 132 in norma, — ^ The 
s.eering position 136 will be ,he in.ersecion o, ,he cen,er o, the palm o, the hand of the 
126 and the steering device 132. . . 

„ should be no,ed ft* steering device 132 is shown ,n ,he vanous figures as a 
hand,ebarb U ,shou,dno,belimi,ed,oius„hisparticu,arcons,n J Cion. „ would be understo^ 
by those skilled in the art that any suitable steering device may be used for snowmob.le 110. 



aircraft. Moreover, ,he positioning o, steenng evce 32 above J ^ 

cen^;^^^ 

the ,oo. o. .he rider 1 26 when his ,ee. are piaoed ,n no ma opera, g p 

Under normal operating conditions, the nder s feet will rest on torw p 
^eboaTLerabiv -ho.ds are disposed ahove these torward portion and perm,, the 

passing through tootres pos^ 38 .ee ^ ^ ^ ^ 

passing through tootres, pos,«,on 138 and se* p ^ ^ 

foo ,rest position .38 and steenng ^^Zol, ^ position 13 e, .ootrest 

ai a nH 72° and that y lie within a range of between about 22 and . 

41 and 72 , ana mai y - , je W|th|n a 

ran ge o, between about 52 and 67 , hat y ^ ^ 

"* When angies «, P , and T sa,is«y anv o. ,e reiationships se, .orth above and preterabiy 
wh en s,ee ri ng posiiion .36 is positioned .orward o. '^^^J^ 



L.™.«.-»»~'«->'~--'''-« , *™ ,, ~™'"""™" 

- — r rr^: — » ... . ~ - — - 

o fi to trv to raise himself off of seat 28 to minim.ze the .mpact of 

T " ^Tr'pILt ov r « ~ r because - his positioning on — na, 
,ne bump as he passe over ^ ^ ^ ^ m 

hew r— r:r p^, — . 

. . ' Rrst steering position 136 is displaced fomard of the center of gravrty of the 
: ^ 44 ^^puKs nder ,» forward o, the convention position. By mow. 
vemcie r w-hicle 144 than the conventional 

- «— ' T ' 10 '1^1 Z -ep, a, a decline, rider « is 

exa mple, and ^ me pa I ahead , rider 126 can easily raise 

posmoned so that, „ a large bump ^ ^ ^ ^ 

r " r: :::rr:: zz: z P ^ s m « . ,, e b UmP , - — - 
r:: : ::. — - * , . * - — de as ,o rc e , 

- ^ — is iess able to steer and control the vehicle as he 
PaSSe %T«Trider.s ability to raise himself of, o, sea, 1.8 using his legs « 



,o minimize the effec, o, ^ — ^ 1 ll ™ SB passing through ,e 
„ a distance x, mealed - > ~ ^ ^ ^ „ , he center of 

passing through the cente of 36 
in addition, when nder 126 .s pos.t.o conventional 

f orms an angle * with honzonta! 156 .ha. Ues m a g 

preferab.y, ang,e * lies in a range between abou, 19 and 41 . »« J 

o hn „i « and 31° Most preferably, angle* is about 26 . 

* h ~~^S .he inventors also altered the 

To .mprove the steerab,l,ty s|oped ^ , he 

positioning of the axis of the steenng shaft 162 so ^ 
Lering shaft In prior ar, — iles ^^^^ J rider ,26 Is 
steeper slope to the axis of the s.eenng shaft 162, the turn g ^ ^ 

m0 re directly applied to s,eer the vehicle. « 45 , More prefera b,y, 

angle e lies between abou, 25 and 40 ^ ^ ^ s(eering shaft ^ 



n 70 When rider 126 is positioned on snowmobiie 110 as described above, .he nders 
'Z ^,r^ 2 iaminar .iow region 174. As a resu,,. rider 126 enioys a more 

,empe rseir: . e art - « - 

172 on snowmobiie 110 is very different than that for conventions snowmob.e ,a As 
ZZ^ in FIG. 3, bead 72 o, rider 26 faiis into the turbuien, flow region 170. Accord,n g , y , 
ridPr 26 experiences a poorer quality ride than rider 126. 

TTpositioning o, rider 126 on snowmobiie 110 in the manner taught by the present 
invention o«er stii, tier advantage, As illustrated, the *w that rider 126 as . t e 

a— r,;:;:, - ^ ~. «, 26 ^ as . re,,,, ^ «. , 

batter able to react to obstacles in his immediate path than rider 26. 

te heigh, ot ,he windshield 1 24, the location o, sea, posKion 1 30 and ,he ,oca - o 
Jn 136 define a relationship ,ha, facilitates construction of a snowmob.le 110 

1 sea, position 130 forms an angle u with a line between steering pos.tion 136 and 

2 position 130 ,ha, lies between about 0 and 20=. Preferably, angle u „es between about 
1 0 and 20°. Mos, preferably, angle a is abou, 18°. 

The design of snowmobile 110 offers s,il. further advances. For example, a 
, . , h n fig 1 ,he rider's knees 48 are positioned very close to s.eenng posrton 36. As 
h Lr'^ 

,ne space occupied by rider 126. In o,her words, rider 126 wil, no, normally h„ h,s Knees 148 
10 in tha, ,he s.eering de.ce 132 is disposed forward o, ,he axis of <^°« 

1 32 is also pos.uon disDOS ed forward of both the center of gravity of 

snowmobile 10. With steering position 136 disposea Torw* 



'the vehicle 144 and forward of the footres, position 138. the center o. gravity of the rider 140 
is positioned much cioser to the center of gravity of the vehicle 144 than in conventual 
snowmobile 10. 

The present invention offers still further advantages over the design of conventonal 
snowmobile 10. Since rider 126 is positioned closer to the center of gravity of the vehicle 
144 the ride for a second rider on the same vehicle is also improved because the second 
occupant is also disposed closer .o the center of gravity of the vehicle. FIG. 3 is illustrative 

Rider 26 (who is shown astride conventional snowmobile 10) is essentcally m the 
second passenger seat for snowmobile 110. Since rider 126 has been moved fo™,ard. the 
second rider is subject to the kind of forces that he would be subjected to if he were driving a 
conventional snowmobile 10. In other words, the second rider is no worse off than he would 
be if he were passenger 26 on conventional snowmobile 10. Indeed the second nder's 
situation is quite improved, and may approach that of a rider 26 on a conventional 
snowmobile 10. 

in addition, since second rider experiences a similar ride experience to what nder 26 
experiences on conventional snowmobile, it is possible that a third rider could be added to 
snowmobile 110 behind the second rider. The third rider, then, would experience the forces 
similar to those that a second rider would normally experience on conventional snowmob.le 

While the invention has been described with reference to several preferred 
embodiments, it wil, be understood by those sKil.ed in the art that various changes may be 
made and equivalents may be substituted for elements thereof without departing from the 
spirit and scope of the present invention. In addition, many modifications may be made to 
adapt a particular situation, component, or materia, to the teachings of the present invents 
without departing from its teachings as claimed. 



